Abstract: This study reports the bryophyte flora of Lågskär, an isolated lighthouse island in the Åland province of Finland. A total of 81 bryophyte species were found on Lågskär, including 74 moss species and seven liverwort species. Syntrichia ruraliformis is reported for the first time in Finland, whereas Ceratodon conicus was believed to be extinct in Finland and Brachythecium turgidum was considered regionally extinct from southern Finland. 
INTRODUCTION
Lågskär is an old lighthouse island in the northern Baltic Sea, in Finland's Åland archipelago. The weather conditions are harsh but the island still supports very diverse vegetation. Lågskär is located far from other islands with vegetation and therefore the sea forms a distinctive barrier for dispersal. The species composition and biogeography of the island is interesting due to the remote location and harsh conditions. Compared to the Finnish mainland the island has a southern location and an oceanic climate and therefore the species communities on the island could be more similar to those in Sweden or Estonia. The aim of this study was to record the bryophyte flora (mosses and liverworts) of Lågskär.
Study area
Lågskär belongs to the Lemland municipality in Åland. It is located at 59°50'23" N and 19°55' 42" E, which is approximately 19.5 km south of the Åland main island, 140 km west of the Finnish mainland, 48 km east of Sweden and 174 km north-west of the Estonian island Hiiumaa (Fig.  1) . The nearest forested island is located 13.5 km north of Lågskär. The average annual precipitation in the area is 650-700 mm, the mean temperature in January is -1°C and the mean temperature in July is 17°C. It is very windy on the island and because the sun shines freely onto the majority of the island surface, the microclimate is mostly dry. The island is located in the hemiboreal vegetation zone (Ahti et al. 1968) . The land area of the island is 0.43 km 2 . Lågskär is not officially protected but it is an Important Bird Area and it is a part of a Ramsar site. Most of the island consists of bare acidic bedrock. Vegetation occurs mostly in the depressions and cracks of the rock (Fig. 2) (Laaksonen 2004) . The human impact on the island is nowadays low, including mostly trampling near the buildings on Hemlandet and elsewhere on paths. During recent years a part of the dry, overgrown meadow in the central part of the island has been managed by clearing junipers and mowing.
MATERIAL AND METHODS
The bryophyte flora of Lågskär was studied in July 2011. All of the habitat types on the island (trampled yard area and paths, dry meadows, shore meadows, forests, bogs and fens, rocks) were surveyed and bryophytes growing on all substrates were recorded. Specimens were collected of species that could not be identified in the field and they were later identified under the microscope. Specimens of noteworthy species have been deposited in the Natural History Collection of Jyväskylä University Museum (JYV). The nomenclature of bryophytes follows Ulvinen and Syrjänen (2009) and the classification of red-listed species follows Syrjänen et al. (2010) .
RESULTS
A total of 81 bryophyte species were found on Lågskär, including 74 moss species and seven liverwort species. All the observed species are listed in Table 1 with the authors of the scientific names. The table also provides their status in Finland and in Åland before the species were observed in Lågskär (Sammaltyöryhmä 2011) as well as currently (Sammaltyöryhmä 2014) , and the occurrence of the species on the main habitat types of the island.
The observed species include 14 noteworthy species, which is 17% of all observed species on Lågskär. Syntrichia ruraliformis was recorded for the first time in Finland, and it is currently classified as data deficient in the country. It was found in three locations around the lighthouse, growing on gravel and on weathered, sandy concrete on the footing of the lighthouse. Another moss species, Ceratodon conicus, that was believed to have gone extinct in Finland, was found growing in a crack in the rock near the main building. It is now classified as critically endangered in Finland. Brachythecium turgidum, that was believed to have gone regionally extinct in southern Finland, was observed growing on moist soil in the borderline between a shore meadow and a flat rock. B. turgidum is now considered regionally threatened in Åland. Plagiothecium latebricola, a moss species that is nearly threatened in Finland and regionally threatened in Åland, grew on a stump of a deciduous tree in a moist forest patch. Dicranum leioneuron (least concern in Finland but regionally threatened in most of the country) grew between Sphagnum spp. in a small bog. The species of Lågskär also included three species that are least concern in Finland but had not been observed in Åland after 1940: Brachythecium mildeanum (on bare mull in a moist forest patch), Polytrichastrum alpinum (in a small depression in a rock) and Cephalozia loitlesbergeri (among Sphagnum spp. in a small bog). In addition, the observed bryophytes include six species that indicate high nature values in their habitat: Brachythecium glareosum (in a dry, mown meadow and on trampled sandy soil between the buildings), Ditrichum flexicaule (shallow soil on a trampled path), Fissidens adianthoides (on mull in a moist, eutrophic forest patch), Herzogiella seligeri (on a spruce log in a forest with planted spruce trees), Plagiomnium undulatum (on mull in a moist forest patch) and Calypogeia muelleriana (among Sphagnum spp. in a small bog). These indicator species are mostly rare or declining species that have certain habitat requirements and their occurrence indicates that the habitat is likely to have biodiversity values (Ulvinen et al. 2002) . For example, B. glareosum and D. flexicaule indicate calcareous soils.
DISCUSSION
The 81 species of Lågskär comprise 9 % of all species found in Finland (a total of 920 species or subspecies, Sammaltyöryhmä 2014) or 14 % of the species found in Åland (577 species or subspecies, Sammaltyöryhmä 2014). Two of Lågskär's species, Syntrichia ruraliformis and Ceratodon conicus, were believed to be absent or extinct from mainland Finland as well as the other parts of Åland islands. Brachythecium turgidum was also believed to be extinct in Åland. In contrast, all of the species that were observed in Lågskär occur also in Sweden (Hallingbäck et al. 2006) . Syntrichia ruraliformis, for example, occurs in southern Sweden wherefrom it could have spread to Lågskär. Alternatively, it could have been overlooked or misidentified as Syntrichia ruralis and therefore not recorded in Finland. This is supported by the fact that the species was reported in 2012 from a specimen that was collected in 2008 from an island in Parainen in the South-West corner of mainland Finland . Therefore it seems likely that the species occurs also elsewhere in the southern part of the country.
The bryophyte flora of Lågskär is limited by the small size of the island, the large distance from possible dispersal sources and the strong drying effects of wind and sun in most of the island. On the other hand, the species richness is increased by the diversity of habitats, the occurrence of meso-and eutrophic habitats and the human impacts (buildings, trampling, grazing and tree planting in the past, the management of the dry meadows). Syrjänen et al. (2013) and by Huttunen et al. (2014) , and Polytrichastrum alpinum by Syrjänen et al. (2013) . It is thus likely that many of the species of Lågskär occur also elsewhere in Åland.
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